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OPEN FRAME SHELF ASSEMBLY 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a |Continuation-in-Part of United States Application Serial 
' Number 09/058,402 entitled "Cfoen Frame Shelf Assembly" filed April 9, 1998, now United 
States Patent No. / issued . 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 
Not applicable. / 

BACKGROUND OF THE INVENTION 

10 Shelving is widely femployed in the retail merchandising of products. Where 

merchandise is both stacked and displayed on shelves for direct access by the 
customer, a number of ddsign considerations for the display technique come to bear. 
The shelving should be birth aesthetically pleasing and exhibit an openness permitting 
both a desirable customef visualization of the product and an open ease of manual 

15 access to it. Such criteria usually call for a cantilevered structure extending to an aisle 
from upstanding mounts Ideated at each end of a display bay. Very often, the products 
supported for display, colfectively, are relatively heavy. For instance, caulking gun refills, 
paints, and the like can rejquire a shelf structural capability for retaining about 400 pounds 
worth of merchandise. |uch requirements have in the past led to solid shelf structures 

20 evidencing quite robust Structuring with size and bulk militating against desirable aspects 
of customer access and/the aesthetics of customer visualization. 

Because consumer demand for products generally varies with time and the 
products displayed by merchants change, it is preferable that display shelving system 
have a modularity to it. The shelves, for the most part, are mounted using a hook or notch 

25 plate and slot connector structure, the slots being formed in standards which, in turn, are 
either mounted upon a store wall or upon aisle defining supports which are either L- 
shaped or have the shape of inverted T. In the retail trade, the aisle defining shelf and 
support systems are referred to as "gondolas".. 

In addition to being aesthetically pleasing and capable of carrying substantial 

30 loads, retailers also prefer that display shelving be relatively light in weight in and of itself, 
inasmuch as store personnel very often are called upon to move them about, adjust shelf 
heights and the like. For some displays, it is particularly desirable that some form of tilt 
downwardly or upwardly from horizontal, i.e. a sloping attitude be made available, h 
such an arrangement, the display can be made more visual to the customer and a feed 
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forward form of stacking of product becomes more simply provided. Such attitude or tilt 
adjustment calls for some form of pivoting structure at the rear of the shelves, and robust 
tiltable structures generally defeat the aesthetic attributes of the shelving because of the 
large forces imposed on their components such as bolts which permit pivotal adjustment 
5 at the rear of the shelf. 

Associated with essentially all shelving displays is a requirement for signage at 
the front of the shelves. Generally, the signage is provided at the front edge of the shelf 
where it may be difficult for the customer to read. This particularly holds true where the 
shelves are canted downwardly and the edge signs cannot be tilted upwardly for 
10 customer visualization. Such situation also holds true for shelves at higher levels where 
vertical signage must be read at a visual angle from the customer's eye station. 

For many products, such as decorative border wallpaper rolls, the merchant 
seeks to a display technique which both provides a self-serve function and an "eye- 
catching" product presentation image. This is not accomplished very well with mere 
product packaging. Typically, such products are placed in clear plastic bags and are 
hung on hooks or rods extending from a vertical wall display, the color of the product or 
packaged itself achieving any aesthetic pleasing nature for the display. Any eye 
catching brightness or coloration generally is deleteriously modified by the clear plastic 
enclosing any colorful item of merchandise. The upper and lower regions of the display 
are seldom seen where the product is hung upon a vertical wall, and the overall image of 
the display is somewhat mundane and not prone to advancing retail sales. 

Another aspect important to the design of retail shelving involves the density of 
the product storage for a given wall space, whether a room wall or display wall is 
provided by gondolas. When the density of the product storage accessible for hand 
25 | retrieval by the customer can be increased without detriment to the aesthetics of the 
display, improved sales efficiencies in terms of product renewal from warehousing as 
well as economies of requisite display wall space may well be realized. 

BRIEF SUMMARY OF THE INVENTION 

30 The present invention is addressed to an improved, open frame display shelf 

assembly which is configured for use with conventional, pre-existing shelf supports or 
gondolas. A salient feature of the shelves is a bracket assembly which permits fascile 
tilting or changing of the attitude of the shelves, while remaining inobtrusive due to its 
compact size. Notwithstanding its compact size, the bracket assembly is structurally 

35 robust, importantly due to a geometry featuring three connectors provided as steel bolts 
and arranged in a triangular pattern. 
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j ^ e open frame shelf ass # Tlblies each are formed with walls positioned at each 

ty**? 0 * ^ f ° Ur SideS ' These wal f are confi 9 ured having receptor slots into which 
f merchandise retaining componer^ s such as U-shaped guideways and the like may be 
inserted. The receptor gaps ar< accessible from either side of the shelves. In this 
5 regard, the shelves may be moun ed with the sidewalls facing downwardly or upwardly 
at the desire of the user. To p wide for this reversible arrangement, one adjusting 
component, that carrying the hool ;s, is switched from one side of the shelf to the other. 

The shelving assembly als :> features a sign mount which is connectable with the 
forward wall and which contains wo couplers and a sign engaging surface. The entire 
10 mount may be rotated or tilted in c despondence with the tilt or attitude of the shelf itself. 
Thus, the tilting signage may be pr )vided to accommodate low or high positioned shelves 
as well as shelves which have be en tilted either upwardly or downwardly. 

A further feature of the i ivention provides a display shelf system wherein a 
plurality of pivotally mounted sigr support assemblies are employed to carry discrete 
15 product identifying visual patterns. These support assemblies are each pivotally 
suspended from the forward regi >n of a next upwardly adjacent merchandise carrying 
I shelf and each visual pattern ider tifies the product which js represented by the visual 
pattern covering it. With tfe arrangement, more product carrying shelves 
advantageously may be employed and the compilation of the displays creates a highly 
20; pleasing visual collage effect, "he angular orientation of the support assembly is 
adjustable by the retailer to provi Je an optimized visualization of the display surfaces 
' with respect to the eye station of the shopper confronting or passing the display system. 
J Another feature of the invention is to provide a method for displaying a plurality of 

\ merchandise items having a common functional utility and associated with a plurality of 
25 discrete product identifying visual patterns comprising the steps of: 
; (a) providing first and second vertical supports spaced apart a bay width; 

; (b) providing a plurality of shelves connectable with the first and secofTd 

; vertical supports from uppermost to lowermost, each comprising a support surface for 
supporting the merchandise extending a shelf depth between a shelf forward region and 
30 wall, the wall having an upwardly disposed sign contact surface, and a shelf rearward 
j region and having a shelf length corresponding with the bay width, extending between 
first and second shelf sides, a first shelf bracket assembly connectable with the first 
\ vertical support and fixed to the first shelf side adjacent the shelf rearward region for 
\ effecting the support of the support surface from the first vertical support at 
35 t predetermined angles with respect to horizontal, a second bracket assembly connectable 
^with the second vertical support and fixed to the second shelf side adjacent the shelf 
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^rearward region for effecting the support of the support surface from the second vertical 
support at predetermined angles with respect to horizontal; 

(c) providing a sign assemblage with each of the shelves from uppermost to 
next adjacent the lowermost, each sign assemblage having an upper edge and a lower 
edge spaced therefrom a display width, having an inner surface and an outer display 
surface, a select display length along the bay width, and the upper edge being pivotally 
engageable with the shelf forward regions; 
^/ (d) mounting the shelves by the first and second bracket assemblies to 

respective first and second vertical supports with an inter-shelf spacing selected to 
enhance the volume of merchandise carried by the support surfaces; 

(e) assigning a bin region specific to each merchandise item at each support 
surface, each bin region having a bin length along the bay width; 
1 (f) connecting a sign assemblage having a select display length 
corresponding with the bin length for each bin region to a support surface forward 
15 ijegion of the next adjacent upwardly disposed shelf in alignment with the bin region, and 
selecting the display width as having a dimension effective to rest the inner surface in 
freely abutting engagement with the upwardly disposed sign contact surface of a next 
adjacent lower shelf effective to promote the viewing of the sign assemblage outer 
display surface from an eye station located in spaced apart relationship to the plurality of 
20 shelves; and 

(g) applying a display to each sign contact surface, the display corresponding 
'with that product identifying visual pattern associated with the merchandise item at the 
assigned bin region. 

Other objects of the invention will, in part, be obvious and will, in part, appear 
25 hereinafter. 

The invention, accordingly, comprises the system, method and apparatus 
possessing the construction, combination of elements, arrangement of parts and steps 
which are exemplified in the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

4Js a perspective view of a merchandise display system incorporating the 
display shelvingasgembly of the invention; 

Fig. 2 is a top view of an open frame display shelving assembly according to the 
invention; 

35 Fig. 3 is a left side view of the display shelving assembly of Fig. 2; 

Fig. 4 is a sectional view taken through the plane 4-4 in Fig. 2; 
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Fig. 5 is a sectional view taken through the plane 5-5 in Fig. 2; 

Fig. 6 is a rear view of the display shelf assembly of Fig. 2; 

Fig. 7 is a plan view of a bracket assembly according to the invention showing a 
outwardly disposed adjusting component in phantom to reveal aperture alignment; 

Fig. 8 is a plan view of a bracket assembly according to the invention showing 
outward adjusting component in phantom to illustrate aperture alignment; 

Fig. 9 is a sectional view taken through the plane 9-9 in Fig. 2; 

Fig. 10 is a left-side view of the apparatus of Fig. 2 showing connector 
positioning for an upward tilt of the shelf assembly and a downward tilt of the sign mount 
connected thereto; 

Fig. 11 is a left-side view of the display shelf assembly of Fig. 2 showing a 
connector positioning for a downward tilt and a sign mount upward tilt orientation; 

Fig. 12 is a sectional view taken through the plane 12-12 in Fig. 1; 

Fig. 13 is a top view of a four display shelf assembly mounting upon a shelf 
support; 

Fig. 14 is a partial sectional view showing the adjacent mounting of bracket 
components of the assembly of Fig. 13; 

Fig. 15 is a geometric diagram utilized in describing the structural capacity of the 
display shelf assembly of the invention; 

Fig. 16 is a perspective view of a merchandise display system according to the 
invention; 

Fig. 17 is a partial left side view of the display system of Fig. 16; 
Fig. 18 is a top view of a display shelving assembly shown in Figs. 16 and 17; 
Fig. 19 is a side view of a sign assemblage shown in Figs. 16-18; and 
Fig. 20 is a partial rear view of the sign assemblage shown in Fig. 19. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1 , a merchandise display system incorporating the display shelf 
assemblies of the invention is revealed generally at 10. The system 10 includes a 
conventional shelf support structure represented generally at 12 which is sometimes 
referred to in the retail trade as a "gondola". The version illustrated is in the form of an 
inverted 'T' having floor supported feet or base members 14 and 16, which, in turn, 
support a centrally disposed back wall 18. Back wall 18, in turn, incorporates two 
vertical shelf supports or standards 20 and 21 which are spaced apart a distance which 
may be termed a bay width. Standards 20 and 21 are configured having a sequence of 
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slightly elongate, vertically disposed slots, certain of which are shown, respectively, at 
22 and 23. 

Four open frame display shelf assemblies according to the invention are seen 
mounted upon the shelf support structure 12 as represented generally at 26-29. Shelves 
26-29 are configured with the same basic structuring, each being formed with oppositely 
disposed open frame sidewalls, one of which is seen, respectively, at 32-35. The 
sidewalls are supported from the standards 20 and 21 through utilization of pivotal 
bracket assemblies which, for sidewalls 32-35 are seen at 38-41. The bracket 
assemblies 38-41 incorporate hooks or notch plate components which function to engage 
the slots 22 of standard 20. 

T>\e sidewalls 32-35 and their counterparts coupled to standard 21 support the 
remainder ofveach of the shelf structures including a base or base region which may be 
observed generajly in connection with shelf assembly 28. These base regions of the 
shelves extend to\forward wall and a rearward wall, again fashioned in open frame 
manner. The bracket assemblies as at 3&41 and their counterparts on the opposite side 
of the shelves permit snetf mounting in a relatively broad range of orientations. For 
example, shelf assembly 26\is seen to be mounted at a relatively steep downward 
attitude or slope and incorporates a plurality of parallel, generally D-shaped merchandise 
guideways represented generally^ 48 and which are seen to provide a feed forward 
arrangement for merchandise represented as caulk gun refills. Such merchandise 
guidways will be seen to be removably intertable within forward and rearward receptor 
gaps which are formed, respectively, in thVforward and rearward walls of the shelf 
assembly. Shelf assembly 26 also is seenNo incorporate an elongate sign mount 
represented generally at 50 having upper and lotoer channels which slideably secure 
thin signs as represented at 52. Note that the sign 52Ns held in an orientation wherein it 
is rotated upwardly at the forward wall of shelf assembly 26 to compensate for the 
extent of downward slope of the shelf. Thus, customers\passing before the display 
system 10 readily can observe the information presented by the'signage. 
^ booking to shelf assembly 27, note that its attitude or downward slop has been 
adjusted a^thefracket assemblies as at 39 such that a lesser slope is developed. 
Inserted in a re(jeptbTvgap at the forward wall of the shelf assembly 27 are D-shaped 
merchandise retaining loop>^ne of which is represented at 54. The merchandise, 
represented as horizontally dispos^cKcaulking gun refills shown generally at 56 also is 
spaced apart by L-shaped polymeric separaTecsas represented, for example, at 58. 6 
may be observed that for the downwardly-sloping sffekeassemblies as at 26 and 27, in 
addition to the development of a simple feed forward arrangeiqqent, the shelves permit an 
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• HTtpPoved view of the merchandise displayed therein to the customer. In similar fashion 
as shelf 28>^helf 27 also incorporates a sign mount represented generally at 60 and 
structured identicaTly^wjhthat shown at 50 in connection with shelf assembly 26. 
Accordingly, the shelf mounTBO-^ijayj support a thin sign, 62. Note, however, that the 
angle at which mount 60 is adjusted is^oTtesser extent than that shown with respect to 
mount 50. This accommodates for the slightly higher elevation of the shelf assembly 27. 

Shelf assembly 28 demonstrates that the adjustment available with bracket 
assemblies as at 40 and its opposite side counterpart may provide an oppositely 
disposed slope, here shown as a slight upward slope or attitude. As in the case of shelf 
assembly 26, shelf assembly 28 incorporates a merchandise guide assembly 
represented generally at 64. Guide assembly 64 employed with merchandise 66 may or 
may not incorporate guideways extending from the front wall to the rear wall, however, 
as before, the guideways are insertable within receptor gaps that are configured in all 
four sidewalls, i.e. the front, back, and two sides. A sign mount represented generally at 
68 for the shelf assembly 28 may be retained in a vertical position or slightly canted 
upwardly or downwardly depending upon the elevation of the shelf 28 and its 
merchandise. 

The modularity of the shelving assemblies further is demonstrated in connection 
with shelving assembly 29 wherein it is turned upside down as compared with shelving 
assemblies 26-28. This inverts the basket-forming upstanding side, back, and forward 
walls to provide downwardly directed walls. The assembly 29 is shown retained by 
bracket assembly 41 and its counterpart at the opposite side in a generally horizontal 
orientation, however, it may be adjusted to an attitude tilting either upwardly or 
downwardly. Additionally, receptor gaps at all four shelf sides remain accessible for the 
insertion of guideways and the like. The orientation of shelf assembly 29 is achieved by 
the simple expedient of reversing and switching one bolted-on pivoting component of the 
bracket assembly. Merchandise is shown at 70 being supported upon base 46. The 
forward wall of shelf assembly 29 supports a sign mount represented generally at 72 
which, in turn, retains a thin sign 74. As in the case of sign mounts 50, 60, and 68, the 
sign mount 72 is capable of tilting the orientation of sign 74 either upwardly or 
downwardly. Typically, for shelf assemblies at higher elevations, the signs are tilted 
slightly downwardly to aid customer readability. 

Referring to Fig. 2, a shelf assembly is represented generally at 80. The 
assembly 80 has a base region or surface represented generally at 82 which in either 
orientation of the shelf as demonstrated in connection with Fig. 1 comparing shelf 
assemblies 26-28 with shelf assembly 29, functions to support merchandise. The base 
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region 82 forms the bottom of a shallow wide U-shaped configuration, extending from a 
forward wall represented generally at 86 at a forward region to a rearward wall 
represented generally at 88 located at a rearward region. Base 82 and its associated 
forward wall 86 and rearward wall 88 is supported in cantilever fashion by two 
sidewalls or sidewall regions represented generally at 90 and 92. The structure of the 
base 82 includes three spaced-apart parallel elongate base rods having a lengthwise 
extent corresponding with a bay width, thus extending between the side regions 90 and 
92. These base rods are shown at 94-96. Positioned upon and welded to the base rods 
94-96 is an array of rod beams, certain of which are represented at 98. Rod beams 98 
of the array are arranged transversely to the base rods 94-96, and are positioned in 
parallel, mutually spaced relationship a distance selected to provide the noted base or 
surface 82. The center-to-center spacing between the rod beams 98 may, for example, 
be one inch for a typical shelf assembly. All of the rod beams 98 are bent upwardly in 
the sense of Fig. 2 to provide forward extensions, certain of which are seen at 98', 
which are part of the structure of forward wall 86. In similar fashion, the beam rods 98 
are bent upwardly to provide rearward extensions, certain of which are represented at 
98". The extensions 98' and 98" have a length for establishing the height of the 
respective forward wall 86 and rearward wall 88. 



Sidewalls 90 and 92 are structured 



substantially identically, a right and left 
reverb sense being the only difference b« tween them. Accordingly, the discourse 



turns to the examination of sidewall 92. Sid 
support the base region 82 and associated 
cantilever fashion from upright supports as 



3wall 92 and sidewall 90 are configured to 
forward wall 86 and rearward wall 88 in 
at 20 and 21. Note that the sidewall 90 



incorporates an array of side load transfer nds, certain of which are identified at 100. 
Rods 100 are arranged in spaced-apart mitually parallel adjacency, and are fixed by 



welding to the outside pair of rod beams 98. 



in the sense of Fig. 2 to form sidewall exten sions, certain of which are represented at 



102, which are arranged normally or perpen* 



Load transfer rods 100 are bent upwardly 



licularly to the open frame base or surface 



82. Welded to the sidewall extensions 102 kre a plurality of sidewall forming rods, the 
uppermost ones of which are seen in Fig. 2 at 104 and 105. Rods 104 and 105 as well 
as all of the sidewall forming rods may be o >served to be parallel to the beam rods 98. 
Looking additionally to Fig. 3, the outside of sidewall 90 is shown to incorporate two 
additional sidewall forming rods 104 and 1( 7. Rods 104 and 107 are formed as a 
parallelogramic loop having a forward loop e\d 111. These rods extend to adjacency 
with the inwardly-disposed adjusting compone nt 112 of a bracket assembly represented 
generally at 114. The outer adjusting comporfent of the bracket assembly 114 is shown 
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at 1 16. Looking additionally to Fig. 4, the opposite side of sidewall 90 is revealed. In this 
regard, interior sidewall forming rod 105 reappears in conjunction with sidewall forming 
rods 108 and 109. Rods 105 and 109 are configured as a parallelogramic loop with a 
forward loop end 1 10. Note that the sidewall-forming rods on either side of the sidewall 
extensions 102 of side load transfer rods 100 are aligned both vertically and horizontally. 
Sidewall forming rods 105, 108, and 109 are fixed by welding to the adjusting component 
112 of bracket 114 adjacent its forward edge 118. With the welded attachment of the 
sidewall-forming rods 104, 106, and 107 at one side of the array of extensions 102 and 
the corresponding aligned connection of sidewall forming rods 105, 108, and 109 on the 
other side of the sidewall extensions, a receptor gap is formed. Returning to Fig. 2, this 
receptor gap is seen at 120. This gap 120 provides for the insertion and support of such 
implements as the merchandise guideway assemblies 48 and 64 described in connection 
with Fig. 1. Fig. 4 additionally reveals the provision of two interiorly disposed elongate 
base rods 122 and 124 which are welded over the rod beams 98 at the bends thereof 
providing for upward extensions. In this regard, base rod 122 is located at the bend of 
forward extension 98' of the rod beams and base rod 124 is located at the bend of the 
rearward extension 98" of the rod beam array. Rod 122 also appears in Fig. 3. These 
rods will be seen to be aligned with wall forming rods of the forward and rearward 
walls, thus to permit the development of receptor gaps at those walls which may be used 
with the shelving assemblies in a basket-like sense or inverted sense as discussed in 
connection with Fig. 1 . 

Fig. 2 reveals the corresponding sidewall structure 92 to be formed with an array 
of side load transfer rods, certain of which are revealed at 130. Load transfer rods 130 
are weldably connected to the underside of the outer pair of rod beams 98. These rods 
130 are bent upwardly normally to the base surface 82 to provide sidewall extensions, 
certain of which are revealed at 132. Three sidewall-forming rods are welded to the 
outside of the extensions 132, the uppermost one of which is seen at 134. Those 
sidewall-forming rods, the uppermost one of which is shown at 134, correspond with 
rods 104, 106, and 107 described in connection with Fig. 3. On the inner side of the 
sidewall extensions 132, additional sidewall forming rods are provided, the uppermost 
one being represented at 136. These sidewall rods correspond with those described at 
105, 108, and 109 in Fig. 4. As discussed in connection with Figs. 3 and 4, two of the 
sidewall forming rods are configured as a parallelogramic loop having a forward loop end 
at the forward region of the display assembly. Those loop ends are shown in Fig. 2 at 
138 and 140. With the arrangement, a receptor gap 142 is developed at the sidewall 92. 
The interiorly disposed sidewall forming rods, the upper one of which is shown at 136 
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are weldably connected to the interiorly-disposed adjusting component 144 of bracket 
assembly 146, the outer adjusting component being represented at 150. The components 
of bracket assembly 1 46 are structured identically as that at 1 14. 

Forward wall 86 incorporates a similar wall forming rod arrangement as sidewalls 
90 and 92. Looking to Fig. 5, the forward extensions 98' of rod beams 98 are seen to 
extend upwardly a wall height from their bend located attachment with interiorly disposed 
elongate base rod 122. Note, in the figure, that the elongate base rods within base region 
82 extend below the rod beams 98, base rod 94 being observable in the figure. Forward 
wall 86 is fashioned utilizing forward wall forming rods which are welded to each side of 
the forward extensions 98' and extend laterally across the assembly. Forward wall 86 
includes a plurality of oppositely disposed elongate forward wall forming rods arranged 
in parallel relationship with the base rods 94-96. Fig. 5 reveals the forwardly-disposed 
ones of these rods at 150-152. Of these components, wall forming rods 150 and 152 are 
configured as a parallelogramic loop having loop ends at 154 and 156. A corresponding 
grouping of three forward wall-forming rods are positioned on the opposite sides of the 
rod beam forward extensions 98'. The top one of these rods is seen in Fig. 2 at 158 and 
the loop ends thereof fall in ajignment with those at 154 and 156. With this arrangement, 
the forward receptor gap as seen in Fig. 2 at 160 is provided. It may be observed in Fig. 
2 that this gap extends entirely through the forward wall 86 such that implements can be 
attached to the assembly 80 at this gap 160 from either the top or the bottom side to 
accommodate for the opposite orientations seen in Fig. 2. 

Referring to Figs. 2 and 6, the structuring of the rearward wall 88 is revealed. In 
the figure, the rearward extensions of the rod beams 98 are shown at 98" extending 
upwardly a wall height distance. Outer base rod 96 is seen in the figure along with 
internally disposed elongate base rod 124. Wall 88 is configured with a plurality of 
rearward wall forming rods fixed to the extensions 98" at either side thereof, the rods 
being in mutual horizontal alignment. Three such rearward wall forming rods are seen in 
Fig. 6 at 166-168. Of these rods, wall forming rods 166 and 168 are configured as a 
parallelogramic loop with end loops at 170 amd 172. Three identical rearward wall 
forming rods are located on the opposite side of the rearward extensions 98", the top 
one of which is seen at 174 in Fig. 2. Rod 174 forms the top portion of a parallelogramic 
loop with loop ends immediately behind those 170 and 172. Note that these loop ends are 
spaced inwardly from the inward surface of the adjusting component or plates 112 and 
144 of respective brackets 114 and 146. This provides respective access gaps 176 and 
178 which facilitate user access to the bolts or connectors utilized in adjusting the 
attitude of the shelf assemblies 80. 
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Returning to Figs. 3 and 4, connectors or bolts as are associated with bracket 
114 are further considered. In Fig. 3, it may be observed that the outwardly-disposed 
adjusting component 116 is configured having a bolt 182 with a low profile head 
extending through an aperture formed within it and thence into a corresponding pivot 
aperture within rearwardly disposed adjusting component 112. This provides a pivoting 
connection. The nut completing this connection is shown in Fig. 4 at 184 as having been 
tightened down against the adjusting component 112. As is apparent, the component 1 12 
is positioned in slideable adjacency with adjusting component 116 and is substantially flat, 
being formed of sheet steel. Each of the figures shows that the outwardly disposed 
adjusting component or plate 1 16 is formed having outwardly offset notch plates or hook- 
like protrusions 186 and 187 which are vertically spaced apart and configured for 
insertion within correspondingly spaced slots 22 or 23 of the respective standards 20 
and 21 (Fig. 1). Fig. 3 reveals that adjusting component 116 is formed having an outer 
array 190 of attitude defining apertures which are regularly spaced along an arcuate 
locus and inwardly disposed therefrom toward the pivot connector 182 is another array 
of attitude defining apertures represented generally at 192 extending along a locus 
represented by a radius of lesser extent than that extending to the locus represented by 
the array of apertures 190. In a preferred arrangement of the invention, the apertures 
within array 190 are symmetrical about adjacent radii from the pivot connector 182 and, 
similarly, the apertures within array 192 are positioned symmetrically about radii having 
the same angular separation. Holding the shelf assembly in the horizontal orientation 
shown with respect to the pivot connector 182 are bolt-type connectors 194 and 196 
which function to provide a tri-strut form of structural retention. In particular, the radial 
spacing of the apertures of the arrays 190 and 192 is about 6* and note that the 
apertures of array 192 are interdigitated with respect to those at array 190. The angular 
relationship of connectors 194 and 196 with respect to pivot connector 182 is about 18* 
or three times the base angular spacing of the apertures of each of the arrays 190 and 
192. 

Fig. 4 reveals that connectors 194 and 196 are retained in place by respective 
nuts 198 and 200. As is apparent from this figure, adjusting component 112 is formed 
having an outer array 202 of pairs of connectors, one pair of which is shown receiving 
the connectors 194 and 196. A second pair of that array will include the aperture within 
which connector 196 extends and an aperture 204. A second inwardly disposed array 
coradial with the array 192 shown in Fig. 3 is show at inner array 206. As in the case of 
array 202, the inner array 206 is formed of aperture pairs. Looking to Fig. 2 and bracket 
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146, connectors corresponding with pivot connector 182 and connectors 194 and 196 
are shown, respectively, at 208, 210, and 212. 

The tri-structuring of the brackets as at 114 and 146 contributes substantially to 
the strength of the bracket assembly. This strength js developed in connection with the 
relatively wide spacing of the connectors as at 194 and 196 (Fig. 3) as well as the radial 
distance of those connectors from the pivot point at pivot connector 182. This permits 
the supporting of substantial loads on the display shelving assemblies while still permitting 
them to enjoy the capability for simple attitude adjustment. An important feature of the 
geometry exhibited by the arrays 190 and 192 of adjusting component 116 with respect 
to the corresponding array pairs of apertures 202 and 206 of adjusting component 112 
resides in the exclusive aperture alignments which are at mandated by the assembly, h 
this regard, the clerk or user adjusting the attitude of the shelves can only insert 
connectors as at 194 and 196 through mated apertures which are at the optimum angular 
spacing, for example 18' or three times the basic spacing of the apertures of arrays 190 
and 192. Thus, the structural integrity of the shelf assembly is assured without so much 
as the need for instructive material, inasmuch as the assembler or adjuster cannot 
employ the connectors 194 and 196 in any manner other than correctly. 

Looking to Figs. 7 and 8, this unique bracket structuring is revealed. In the 
figures, the inwardly-disposed adjusting component 112 is shown in juxtaposition with 
outwardly disposed adjusting component 116 shown in phantom. The apertures within 
each of the components 112 and 116 functioning to receive a pivot connector as at 182 
are represented as aperture 220. In Fig. 7, it may be seen that the apertures of adjusting 
component 116 within the outer array 190 are regularly spaced apart along an arcuate 
locus and, as represented at lines 222 and 224 are positioned a radius distance from the 
center of pivot aperture 220 a distance r v Adjacent apertures within the array 190 and 
locus are shown to be symmetrically disposed about radii as at 222 and 224, which 
adjacent radii define an angle, e 1 . 

Now looking to Fig. 8, it may be observed that the locus of apertures within the 
array 192 of adjusting component 116 are regularly spaced apart along that locus at the 
radius distance r 2 as represented by the radius lines 226 and 228. These adjacent radii 
define the same angle as described in connection with array 190. However, the radii 
as at 228 are positioned intermediate, for example, radii 222 and 224 as shown at Fig. 7. 

Fig. 8 shows that the apertures within the arcuate locii represented by arrays 202 
and 206 are coradial. In this regard, note that apertures 206c and 202c are coradial and 
symmetrical about radius line 230 extending from the center of pivot radius 220. Similarly, 
the next adjacent apertures 206b and 202b of respective arrays 206 and 202 are 
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symmetrically disposed about radius line 232 extending from the center of pivot aperture 
220. Radii 230 and 232 define an angle 8 2 which is a multiple of the angle e t . In a 
preferred embodiment, 0, will be 6* and 9 2 will be 18*. 

With this geometry, aperture alignment between adjusting components 112 and 
1 16 will occur only at the angular spacing 8 2 . In this regard, for the horizontal orientation 
configuration of the bracket assembly 114, only the apertures 202a, 202b, and 202c will 
be in alignment with corresponding apertures of the array 190 of adjusting component 
116. No alignments will occur between the array 206 of component 112 and the array 
192 of component 1 16. A similar arrangement obtains in connection with Fig. 8. In Fig. 8, 
the only alignment which occurs with respect to the apertures of adjusting component 
112 is at apertures 206b and 206c within the inner array 206. All other aperture 
alignment relationships represent a blocking condition. It further may be noted that the 
apertures of arrays 206 and 202 are paired in that apertures 202a and 202b represent 
one pair and apertures 202b and 202c represent another pair. Further, with respect to 
array 206, apertures 206a and 206b represent a pair and apertures 206b and 206c 
represent a pair. 

Now considering the configuration of the sign mounts as discussed generally in 
connection with sign mounts 50, 60, 68, and 72 in Fig. 1, reference initially is made to Fig. 
2. In the figure, a sign mount is represented generally at 240. The mount 240 includes a 
sign engaging surface assembly represented generally at 242 and a sequence of 
couplers 244. Assembly 242 is slideably engaged with the couplers 244. In turn, 
couplers 244 are abuttably engaged with two adjacent wall forming rods of the forward 
wall 86. Connection with the forward wall 86 is by conventional polymeric connector 
loops or ties 246. Looking additionally to Figs. 4 and 9, the structure of the sign mount is 
revealed at a higher level of detail. In this regard, the sign engaging surface assembly 
242 is seen to be formed having an elongate flat forward surface 248 and oppositely 
disposed upper and lower integrally formed channels shown, respectively, at 250 and 
252. With this arrangement, an elongate sign or the like as at 254 may be slid into the 
assembly as illustrated. Also integrally formed with the assembly 242 is an elongate, T- 
shaped uptstanding flanged connector 256, the flange component thereof being shown 
at 258. Connector 256 slides within slots as at 260 formed within each of the couplers 
244. Fig. 9 shows that the couplers 244 are formed having a flat forward surface 262 
and a semi-circular periphery shown generally at 264. Periphery 264 is configured 
having a sequence of notches with a notch shape selected for abutting engagement with 
the forward wall forming rods 151 and 152. In the present embodiment, these notches 
have a rounded periphery. Note in Fig. 9 that notch 266 engages forward wall forming 
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rod 151 and notch 268 engages forward wall forming rod 268. An opening 270 is formed 
within the coupler 244 to provide for simple connection of the entire assembly to the 
forward wall forming rods 151 and 152. To provide this arrangement, the pitch of the 
notches 266 is made an even integer division of the center-to-center spacing of the rods 
151 and 152. An illustration of the fastening of connector 246 is shown in Fig. 4. 
Looking to Fig. 1 0, the versatility of the sign mount 240 is demonstrated. In the figure, the 
shelving display assembly 80 is oriented in an upwardly tilted manner. To achieve this, 
the connectors 194 and 196 are inserted within two of the aligned apertures in the 
proper spacing for proper structural effectiveness. Only one other alignment of the 
apertures is available for this orientation and that is shown at aperture 206d. Note that 
for this elevation, the sign mount 240 has been adjusted with respect to coupler 244 and 
tie or connector loop 246. In this regard, the sign 254 is oriented straight ahead for 
readability by the customer. 

In Fig. 1 1 , an opposite tilt of a shelving assembly 80 is revealed. Note that the sign 
bracket 240 now is adjusted so as to orient the sign 254 to tilt slightly backwardly 
permitting ease of customer reading. Note that connectors 194 and 196 are in the outer 
arcuate locus of array 190. For this orientation, those aperture locations are the only 
ones providing for alignment and, as before, the spacing of the connectors 194 and 196 
is structurally proper with respect to the tri-strut configuration of the invention. 

Fig. 12 is a sectional view taken from Fig. 1 showing another upward cant of the 
sign 62 and its holder 60. The figure in addition to showing merchandise at a higher level 
of detail, shows the positioning of the merchandise retaining loop 54 within the forward 
receptor gap. To simplify the insertion of the assembly 54, an elongate horizontal rod 55 
is welded to it rearwardly so as to rest upon the rearwardly disposed wall forming rod 
and simplify insertion and alignment for providing a pleasant aesthetic look to the 
assembly. 

A structural analysis of the bracket assemblies of the invention has determined, 
based upon a worst case form of analysis, that the tri-strut bracket approach exhibits 
strengths based upon bolt steel yield strengths which exceeds the structural capacity of 
the notched plate or hook-type conventional connectors. The latter connectors are 
utilized, inasmuch as the shelf display assemblies of the invention are intended for use 
with conventional shelf support structures or gondolas. In carrying out this analysis, 13 
gauge grade 30 steel plate (ASTM A569) having yield strength of 30ksi (kips per square 
inch) was elected. Next, the investigation considered the utilization of a pivot bolt 
connector as described at 182 in conjunction with the same form of bolt connectors as 
described at 194 and 196. The analysis was made for the shelf assembly to be in a 
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horizontal orientation as depicted in Fig. 3 and 4, and to have an average distance from 
the center line of each bolt to the center line of the load which would be imposed upon 
the shelf of 8 inches. In this regard, the force imposed by gravity and the weight of 
materials on the shelf was assigned the variable, P, A second force imposed upon the 
bolts is one of moment. These two forces were summed. Looking to Fig. 15, a diagram 
showing the relative location of the bolts is presented. In this regard, the pivot bolt or 
connector is represented at 302 and the bolts located in the inward array 192 are 
represented at 300 and 301 being relatively spaced by an angular amount of 18* from the 
center line of pivot bolt 302. The distances between these bolts 300-302 are labeled in 
the figure. These distances correspond with a 1/4 inch diameter bolt and a bracket 
assembly utilized with a display shelf having peripheral dimensions of about 16 inches 
wide and 4 feet in length. A clockwise moment, M, as applied by the shelf load about a 
center of rotation 305 is represented at arrow 304 and the resultant force vectors 
asserted in response are represented at 306-308. The shear force due to moment may 
be computed as: 



The shear force F 8 imposed by the weight of the shelf and assumed load, P, is 
determined as follows: 



Computations determining the load capacity of the notched plates or hooks as 
described at 186 and 187 (Fig. 7) were based upon the noted 13 gauge 30 grade steel', 
and the capacity of these brackets for conventional mounting of the shelf was 140 lbs 
per bracket. By contrast, utilizing four grades for 1/4 inch bolts, the following analysis 
shows bracket capacity for the tri-strut three bolt system and, for comparison, the 
utilization of two bolts, located horizontally at a center-to-center distance apart of 1.875 
inch. The following table identifies bolt steel grade, corresponding bolt capacity for that 
steel grade, and the force exerted upon each of the three bolts in conjunction with a load 
commensurate with the bolt capacity. 



(D 



M (in -lbs) 
2.67 (in) 



(2) 




Bolt Capacity 



For 3 Bolts 



For 2 Bolts 
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30 ksi 


588# 


176# 


123# 


36 ksi 


706# 


21 1# 


148# 


42 ksi 


823# 


246# 


173# 


50 ksi 


980# 


294# 


206# 



Tear out between holes also was investigated for a condition wherein 1/4 inch 
diameter apertures are spaced apart, periphery-to-periphery, 1/8 inch and thus were 
spaced 3/8 inch center-to-center. For 13 gauge, 30 ksi bolts noted above, the maximum 
load avoiding tear out was 807 lbs. 

Shelf assemblies as at 80 enjoy a capability for being mounted upon pre-existing 
shelf support structures or gondolas. In this regard, the shelves readily are 
manufactured in a variety of sizes and, the pivotal bracket assemblies as at 1 14 and 146 
are configured of a flat plate structuring such that they are thin and compact, permitting 
the tandem mounting of the shelves. Looking to Fig. 13, a shelf support or gondola 
configured as an inverted T is shown generally at 280. In this regard, the support 280 
includes a base 282. From the center of base 282 there extends a wall or upright 284 
having three standards of rectangular configuration mounted therein as seen at 286-288. 
In Fig. 13, the shelf assemblies retain the numeration given in Figs. 2 et seq. with an 
alphabetical suffix such that two shelves are shown in tandem at 80a and 80d, and two 
shelving assemblies are shown in tandem at 80b and 80c. Note that the bracket 
assemblies as at 146d and 114a and at 146c and 114b enjoy the capability for being 
closely nested to permit this desired utilization of pre-existing shelf supports. Looking 
additionally to Fig. 14, it may be observed that the low profile bolt heads of the 
connectors 182, 194, 1.96, 208, 210 and 212 along with the offset notch plates 149 and 
186 permit the common tandem use of slots as at 290 and 292 within the standard 287. 

The load carrying capacity of the shelving assembly is readily increased by 
increasing the thickness of the hook or notch components 186 and 187, for example to 
1/8 inch. When increased to that thickness, the capacity for each bracket increases to 
200 lbs. Additionally, the same capacity may be realized by lengthening the width of the 
hooks rearwardly of their engagement with a slot, for example, to 5/8 inch. Thus, even 
though the open front shelving and associated bracket assemblies are open and 
aesthetically pleasing, they are capable of sustaining substantial merchandise loadings. 

For many merchandising applications the product being merchandised will involve 
a number of items each having a distinctive product identifying visual pattern. As an 
example of such product, wall paper borders generally carry distinctive artistic patterns, 
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any retail display of ihem involving a quite substantial number of choices which must be 
visually presented to the prespective customer. Visualization of these distinctive 
patterns is limited in asmuch as, by necessity, the borders are sold as relatively compact 
or small rolls which very often are packaged with clear plastic and hung upon rods 
extending from a ve tical wall. The patterns are difficult to discern and the shopper eye 
station is one which generally will see the bottom layers as well as the upper layers with 
some amount of peteeptional difficulty. With the shelving approach of the invention, 
direct visual contact is evoked with angulated product identifying visual patterns 
permitting a direct li|e visual access from the customer eye station confronting the 
display. With this approach, the product itself is not seen by the customer but its 
distinctive ^identifying Msual pattern is observed as it extends over a collection of the 
product. With the shelving of the invention, substantial amounts of the product may be 
stored in bins immediately accessible by the customer behind hinged pattern carrying sign 
assemblages, the patterns of which are dedicated to each product within each bin. h 
addition to presenting alstriking collage of patterns, the shelving system and methodology 
of retailing achieves a product density within a given wall space essentially double that 
of conventional vertical wall hung systems. 

Referring to Figl 16, such a shelving system and display methodology is 
represented in general fet system 360. System 360 is shown to be assembled in 
association with two verfical supports 362 and 363 which, for the instant embodiment, 
are components of a sftelf support structure represented generally at 364 earlier 
described as a "gondola". Vhe version illustrated is in the form of an inverted "T having 
floor supported base memfeers 366 and 367 supporting the supports or standards 362 
and 363. The latter standards or supports are spaced apart a distance which may be 
turned a "bay width". Staraards 362 and 363 are configured having sequences of 
slightly long and vertically disbosed slots, certain of which are shown respectively at 368 
and 369. Of course, the system 360 may be mounted upon wall mounted standards. 
Support structure 364 structurally retains a plurality of open frame shelves 370-378, 
shelf 370 being the uppermost in the shelf array and shelf 378 being the lowermost 
positioned in adjacency with thdbase member 366. At the outset, it may be observed 
that a substantial number of sheLes are present with a much shorter mutual spacing. 
The shelves are constructed in \he general manner discussed hereinabove. In this 
regard, the open frame shelves are each configured with a support surface (not shown) 
for supporting merchandise items* That support surface extends between a shelf 
forward region including a forward! wall as shown in general respectively at 380-388. 
Each shelf has a shelf length corresponding with the bay width which extends between 
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S^Cy shelf sides 390a - 390b " 39 fa. 398b. Each shelf 370-378 extends between a forward 
/ wall at respective forward regions 380-388 to a shelf rearward region shown 
respectively at 400-408. The shelves, as before, are supported in an angularly selected 
orientation by virtue of theft- coupling with paired bracket assemblies as described above 
5 in connection with Figs. I, 4, 7-8, and 14-15. Those brackets supporting shelf sides 
390a-398a are shown respectively at 410a-418a. 

Looking to the uppermost shelf which is somewhat exemplary of the remaining 
shelves, it may be noted that the shelf support surface is assigned bin regions, for 
instance, as represented generally at420a-420f. Mandated by the system 360, the bins 

10 420a-420f may be defined or designated by divider assemblies, for example, shown at 
430a-430e. Shown within each of the bin regions 420a-420f are supplies of rolled 
merchandise products, for example, rolls of wallpaper borders. The merchandise 
products in each one of the bin regions 420a-420f will carry a distinct product identifying 
visual pattern, however, when retained in the roll form as shown, those patterns will not 

15 be readily discernable. Because of the elevation of the uppermost shelf 370 a retail 
customer confronting the display system 360, for example, at eye station 432 will be 
capable of reaching products within the bins 420a-420f but will not readily perceive the 
product identifying visual patterns associated therewith. 

To display the visual pattern associated with the products within each of the bins 

20 420a-420f, as well as to draw customer attention to the display system 360 itself, 

an overhead sign assemblage is provided as represented in general at 434. Assemblage 
434 is formed having a flat overhead visual display support 436 having a sign width 
extending between upper and lower edges shown respectively at 438 and 440 and a 
length which corresponds with the earlier-described bay width. The display support 

25 436, in turn, is supported from and above uppermost shelf 370 by two stanchions 442 
and 444. In this regard, the lower end of the stanchions 442 and 444 is connected within 
a receptor gap as described in the earlier embodiments within the shelf sides as at 390a 
and 390b. The connector end as shown at 446 in connection with stanchion 442 is 
coupled to an overhead bracket as shown at 448a in the instant figure. Bracket 448a is 

30 configured identically as the brackets described earlier herein. The overhead display 
support 436 is formed with a plastic material by extrusion and is configured with 
integrally formed sign carrying channels extending across its bay width as represented 
at 450-452. While an elongate informative sign may be carried by the assemblage 434 
between channels 450 and 451, a visual overhead display corresponding with the 

35 pattern for each of the merchandise items within the bins 420a-420f is presented 
between channel retainers 451 and 452, as represented respectively at 460a-460f. It 
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may be observed that the shelf 370 is shown adjusted to a slight acute angle below 
horizontal and it further may be observed that the angular orientation of the display 
support 436 may be adjusted at the brackets as at 448a so as to directly confront sight 
lines from the eye station 432. 

Similar merchandise items having a common functioned utility such as wallpaper 
borders which are associated with a plurality of discrete product identifying visual 
patterns are stored for customer access within bin designated regions of each of the 
remaining shelves 371-378. However, the visual patterns associated with each are 
reproduced and carried by geometric bin region designated portions. Those sign 
assemblages represented in general at 461-468 carry visual patterns associated with the 
products carried by respective shelves 371-378. Note, in this regard, that sign 
assemblage 461 is angularly located above and over the merchandise items carried 
within the bin regions of shelf 371. To identify the product by pattern within each such 
bin, sign assemblage 461 carries discrete displays having the pattern associated with 
each item within each associated bin. Note, in this regard, displays 471a-471f. This 
arrangement is repeated for all the remaining shelves 372 through 378 as shown 
respectfully at 4J2a-472f through 477a-477f and at 478a-478d. The sign assemblages 
461-468 are pivotally coupled with the bottom forward region of a next upwardly 
adjacent shelf and have an inner surface (not shown) which gravitationally rests 
adjacent their lower edges against the upperly disposed sign contact surfaces of the 
forward walls of the shelves. Such a contact surface, for illustrative purposes, is 
represented with respect to shelf 370 by the tops of the loops of the forward 
extensions of the earlier-described rod beams. For example, such a surface is shown 
by the uppermost levels of the loop array shown at 480 in connection with shelf 370. 
The lower edges of the sign assemblages 461-468 are shown respectively at 481-488 
as they extend over the contact surfaces of the shelf beneath them. The upper edges 
(not shown) of the shelf assemblages 461-468 are pivotally connected to the forward 
region of the next adjacent upper shelf and that pivotal connection may be adjusted 
rearwardly or forwardly with respect to the shelf depth. This permits an angular 
adjustment of the sign assemblages 461-468 with respect to horizontal. That same 
adjustment in angularity below horizontal also may be adjusted by the angular adjustment 
for the shelves 370-378 themselves as provided from the brackets 410a,b-4l8a,b. 
Accordingly, substantial flexibility is given the retail merchant in adjusting the angular 
orientation of the displays with respect to a customer eye station, for example, at 432. 
To further enhance this visual aspect, it may be observed that the shelf depth of the 
lowermost shelf 408 is of greater extent than the shelf depths of the remaining shelves 
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370-377. For example, while the shelf depths of the latter shelves may range between 
about 12 inches and about 16 inches, the shelf depth for the lowermost shelf as at 378 
may extend from about 16 inches to about 20 
inches. 

Sign assemblages 461-468 shown in Fig. 16 are of a unitary structure. In this 
regard, where the customer desires to retrieve a particular merchandise item for a given 
bin, the entire sign assemblage is elevated by hand to gain access to the bin behind the 
display. These components, however, are made of a high impact polystyrene polymer 
which are relatively thin and the larger bay width structure may be cut by hand, for 
example, utilizing paper shears, to provide discrete display signs for each bin, a 
connector arrangement being provided which readily slides into engagement with the 
thus cut signs to provide a pivoting attachment with a next adjacent upper shelf for each 
bin. 

Looking to Fig. 17 a partial view of the left side of the system 360 is revealed, h 
general, the shelves 370-378 are configured in the manner described earlier herein. In 
particular, it may be observed that the shelf side 390b incorporates receptor gaps as 
earlier described, for example,, at 120 jn Fig. 2. Insertion end 490 of stanchion 444 is 
seen to be inserted within just such a receptor gap formed within sidewall 390b. 
Connector end 492 of the stanchion 444 is attached to bracket 448b. The overhead sign 
assemblage may be secured additionally with a simple polymeric tie extending through a 
hole therein and wrapped about side 390b as shown at 494. 

Overhead sign assemblage 434 is provided as an extruded polymer, the rear 
surface of which is configured having two elongate, inwardly facing channel portions 
496 and 498 which elastically snap over respective horizontal bars 500 and 502 fixed 
along the bay width between overhead bracket assemblages 410a and 410b. The figure 
shows that the overhead visual display support 436 is angularly oriented by virtue of the 
acute angle below horizontal achieved with the bracket assemblies as at 410a and 410b. 
Additionally, the visual display support 436 may be angularly adjusted by the retail 
merchant by adjustment of the overhead bracket assemblies as at 410a and 410b. Such 
a shopper eye station-related aligning tilt at an acute angle below horizontal being 
represented in the figure. Turning momentarily to Fig. 18, a top view of shelf 370 is 
revealed. This shelf is structured in the same manner of the remaining shelves of the 
array and follows the teachings of the earlier embodiment. Shelf 370 is formed with 
parallel, spaced apart elongate base rods 510-513. Of these base rods, note that rods 
510-512 are forwardly extending and that all of the base rods extend substantially 
coextensively with the bay width of shelf 370. Thus configured, base rods 510-512 
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function to support the sign assemblages; for example, assemblage 461. In addition to 
such support, the spacing of the forward base rods 510-512 permits an adjustment 
rearwardly or forwardly of the hinged connection of the sign assemblage as at 461. h 
this regard, returning momentarily to Fig. 17, it may be seen that elongate based rods 514- 
517 are provided with shelf 371. Of these base rods, rods 514-516 are forwardly 
positioned, the sign support 462 for this arrangement being coupled with a next 
rearwardly disposed base rod 515. 

Returning to Fig. 18, the shelf 370 establishes an open frame surface for 
supporting merchandise through the utilization of an array of rod beams certain of which 
are identified at 520. The regularly spaced parallel rod beams 520 are welded to the 
base rods 510-513 and are configured with forward extensions arranged normally to the 
open frame support surface 522 to derive the array of loops shown in Fig. 16 in general 
at 480. As noted above, the tops of those loops form a sign contact surface. Rod 
beams 520 also are bent normally to support surface 522 to establish a support for a rear 
wall represented generally at 524, certain of the upwardly extending rod beam portions 
being represented at 520'. The rear wall 524 is completed, as described in conjunction 
with Figs. 2 and 6 with the addition of oppositely disposed rearward wall forming rods 
arranged in parallel with the base rods and fixed to the rod beam rearward extensions. 
Two components of these rear wall forming rods are shown at 526 and 528. In similar 
fashion, elongate forward wall forming rods as shown in Fig. 16 are welded to the loop 
array 480, two of such rods being shown at 530 and 532 to establish a forward wall 
represented generally at 534. Sidewall 390b is configured with a plurality of side load 
transfer rods certain of which are revealed at 536. These rods at 536 are welded to 
certain of the rod beams at 520 adjacent wall 390b and are arranged normally to the open 
frame surface or support surface 522, extending a sidewall height. Oppositely disposed 
sidewall forming rods are welded to these upwardly extended portions of load transfer 
rods 536, two being shown in the figure at (538 and 540. In similar fashion, side wall 
390a is configured with a plurality of parallel side load transfer rods certain of which are 
revealed at 542. These rods are welded to rod beams 520 adjacent to wall 390b and are 
bent upwardly or normally to the support surface 522 a sidewall height. As before, 
sidewall forming rods, two of which are shown at 544 and 546, complete the sidewall 
structure. As before, each of the walls as at front wall 534 and rear wall 524 are 
configured providing receptor gaps represented respectively at 548-551. Such gaps are 
employed, for receiving, for example, stanchions 442 and 444 as well as dividers or the 
like. Fig. 18 additionally reveals the upper edge of flat visual display support housing 461 
as at 548. This upper edge as well as lower edge 481 will be seen to have a generally 
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T-shaped channel form employed, inter alia, to support any of a number of pivot 
connectors 558 which are seen to be pivotally coupled to forwardmost base rod 510. 

Returning to Fig. 17, pivot connector 558 is shown connected at the rear face 560 
of sign assemblage 461 , while a corresponding pivot connector 559 is similarly attached 
to the rear face 561 of sign assemblage 462. Assemblage 461 is shown pivotally 
elevated about base rod 510 as represented in phantom at 461', pivot connector 558 
being similarly shown in primed fashion for this user access orientation to the 
merchandise retained by shelf 371. Sign assemblage 462 is shown with pivot connector 
559 coupled with base rod 515 which is located inwardly from forwardmost space rod 
514. Rear face 560 of assemblage 461 is seen resting upon contact surface 564 of the 
forward wall of shelf 471, while the rear face 561 of sign assemblage 462 is seen 
resting upon the contact surface 565 of the forward wall of shelf 372. Display 47 1f is 
seen resting against the forward face 568 of sign assemblage 461, while, 
correspondingly, display 472f is seen mounted against the forward face 569 of sign 
assemblage 462. 

Referring to Figs. 19 and 20, sign assemblage 461 is illustrated in greater detail, 
the sign assemblage being representative of all of the sign assemblages 461-468. In the 
figure, lower edge 481 is seen to be configured as a dual channel assembly having a 
forward channel 570 extending outwardly from the forward face^560'aftd a rearward 
channel 571 extending outwardly from rear face 560. In similar fashion, the upper edge 
554 includes a T-shaped channel containing engagement structure which includes a 
forward channel 574 and an oppositely disposed rearward channel 575. Spaced from 
the edge 574 is a channel-containing engagement member 578 which includes upwardly 
open channel 580 and lower open channel 581. Pivot connector 558 is shown having a 
connector channel 584 a portion of which engages channel 575 and a stabilizer tab 586, 
the lower edge of which engages channel 580. Pivot connector 558 incorporates an 
integrally molded resilient pivot hook 588 which functions to engage a base rod such as 
that shown at 510 in Fig. 18. 

Since certain changes may be made to the above system, method and apparatus 
without departing from the scope of the invention herein involved, it is intended that all 
matter contained in the above description or shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 
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